DNA deamination in immunity.
A functional immune system is one of the prerequisites for the survival of a species. Humans have one of the most complicated immune systems, with the ability to learn from and adapt to pathogens. At first, a primary repertoire of antibodies is generated, which, upon antigen encounter, will diversify and adapt to produce a highly specific and potent secondary response, part of which is kept in memory to fight off future infections. In this review, the mechanism as well as the specificities of the key protein in the secondary immune response, activation-induced cytidine deaminase (AID), are highlighted, as well as its role in the DNA deamination model of immunoglobulin diversification. The review also highlights aspects of AID's regulation on both the transcriptional as well as post-translational level and its potential molecular mechanism and specificity. Furthermore, it expands outside the involvement of AID in somatic hypermutation, class switching, and gene conversion to discuss the implications of DNA deamination in epigenetic modifications of DNA (as a potential demethylase), the induction of mutations during oncogenesis, and includes an evolutionary comparison to the DNA deaminase family member APOBEC3G, a key protein in human immunodeficiency virus pathogenesis.